Objectives. To understand the role of the community environment on intergenerational continuity in adverse childhood experiences (ACEs) among a rural White sample.
C
hildhood adversity, such as abuse, neglect, and environmental instability (collectively called adverse childhood experiences, or ACEs) has been associated with poorer physical health, 1 poorer mental health, 2 risky health behaviors, 1 and decreased life potential. 3 Abuse, neglect, and other adversities in childhood show intergenerational continuity (or similarity across parents and offspring) 4 ; and their impact on health and well-being can reverberate across generations. Therefore, reducing or preventing ACEs could produce long-lasting benefits in both health and life potential across generations. This makes the prevention of ACEs of significant interest to the public health community. Family functioning (i.e., maintaining a safe, stable, nurturing home environment) could be negatively affected by community risks, including low community socioeconomic status (SES), 5 lack of neighborhood services, 6 low social control or collective efficacy, 7 and high density of alcohol vendors. 8 Neighborhood conditions have been linked to multiple ACEs. [9] [10] [11] [12] Understanding the effects of community-level attributes on ACEs can highlight areas in which community-level prevention efforts may be most effective at reducing exposure to ACEs. Community effects on ACEs are rarely studied among rural samples, yet almost 1 of 5 children in the United States live in rural areas, 13 and rural areas have fewer child abuse resources. 14 We hypothesized that a supportive community environment would be associated with fewer ACEs among a rural sample. If community environment predicts ACE score among the second generation (G2) after accounting for the ACE score of their parents (G1), it would further support the hypothesized protective role of the community context in reducing ACEs.
Factors that increase or decrease intergenerational continuity in ACEs are unknown. A supportive community environment may change the magnitude of intergenerational continuity in ACEs. Such moderating effects of community characteristics have not been previously tested on intergenerational continuity in family functioning, nor on ACEs. However, community characteristics buffer the association between family risks (e.g., harsh parenting, maternal depression) and child behavior. 15 We included measures of the community environment previously linked with family functioning: SES, 5 neighborhood services, 6 social cohesion, 7 and alcohol vendor density. 8 We hypothesized that these community characteristics would change the amount of (i.e., moderate) intergenerational continuity in ACEs.
METHODS
We recruited 451 two-parent families via telephone through the cohort of all seventh-grade students (aged 12-13 years) in 8 counties in north central Iowa who were enrolled in public or private schools during winter and spring of 1989. An additional criterion for inclusion in the study was the presence of a sibling within 4 years of age of the focal seventh grader. Seventy-seven percent of the eligible families agreed to participate in the study. We first conducted interviews in 1989 with adolescents (G2) and their parents (G1) when they were in seventh grade (mean age = 13 years; 51% girls). Participants lived in 91 US census block groups across 8 rural counties in north central Iowa and were all European Americans from primarily lower-middle-and middle-class families. We found no pronounced differences in demographic indicators (e.g., education, income) using US census data to compare this sample with the surrounding families, with a single exception. The inclusion criteria of the study required a sibling who was close in age to the focal adolescent, which resulted in a slightly larger average family size than that of families in the surrounding community. More detailed information about the initial recruitment and the families involved is available in Conger and Elder. 16 
Procedures
We recruited G2 youths and their G1 parents from public and private schools in rural areas of Iowa during the G2's adolescent years. We sent letters explaining the project to eligible families, who we then contacted by telephone and asked to participate. Seventy-eight percent of the families agreed to be interviewed. During each assessment period, professional interviewers made home visits to each family for approximately 2 hours on 2 occasions. At each visit, father, mother, and adolescent independently completed a set of questionnaires in separate rooms covering an array of topics related to work, finances, school, family life, mental and physical health status, and social relationships. Assessments occurred when the adolescent was in 7th, 8th, 9th, 10th, and 12th grade, as well as a year later, when the adolescents averaged 18 years of age.
Measures
ACEs items included indicators of abuse (physical, sexual, emotional), emotional neglect, and other household challenges (parent treated violently by spouse, household substance abuse, household mental illness, and parental separation or divorce). Specific items included for each ACE are available from the first author (T. J. S.). We calculated an ACE score for each G1 parent and each G2 adolescent by summing the 8 ACE category variables that we assessed. G1 parents reported ACEs retrospectively in adulthood. G2 adolescents and both G1 parents reported ACEs retrospectively at the first assessment. Then all 3 reporters prospectively reported ACEs over time at later assessments (until the assessment at age 18 years).
We collected US census block group data (percentage of households on public assistance, percentage of residents older than 25 years who were unemployed, and percentage of households living below the poverty line) at each assessment and averaged them. We collected US census reports of block group population density at each assessment and averaged it.
Mothers and fathers both completed a 9-item scale assessing the degree to which there was a lack of social services (e.g., medical services, good schools, police and fire protection, successful businesses, and other educational, social, and medical services) in their area at 2 assessments. Parent reports were correlated at 0.45 and combined into a single scale (a = 0.79).
Mothers and fathers both reported at 2 of the assessments (eighth grade and ninth grade) on the "ability of community members to control the behavior of individuals in the community." 17(p920) Seven items addressed the residents' respect for rules and laws, friendliness, and helpfulness; parents' supervision of their children; absence of drugs and crime; and residents' overall efforts to make the area a nice place to live. Parent reports were correlated at 0.32 and combined into a single scale (a = 0.68).
We defined alcohol vendor density as the number of onsite and offsite alcohol vendors (i.e., off sales, on sales, and both on and off sales) within 1 kilometer (0.62 miles) of the family's residence (on the basis of network distance using Esri Business Analyst [Esri, Redlands, CA]). We estimated densities at each assessment and then averaged them (a = 0.86).
Mothers and fathers reported the degree to which they had problems related to their alcohol use (e.g., trouble getting work done, problems with family because of alcohol use, health problems and accidents, and feeling guilty or a need to reduce drinking) at 4 of the 5 assessments. We averaged mother and father alcohol responses across assessments into composite scales for each parent (a = 0.79 for fathers; a = 0.85 for mothers).
Mothers and fathers both completed the neuroticism scale from the NeuroticismExtraversion-Openness Five Factor Inventory 18 at the second assessment. We calculated family income to needs ratio from parentreported information at each assessment. We averaged responses across assessments (a = 0.88).
Analyses
We operationalized intergenerational continuity as the magnitude of prediction from G1 ACE exposure to G2 ACE exposure. We first tested hypotheses separately for G1 mothers and G1 fathers, for G2 boys and G2 girls, and then we applied equality constraints and combined them across gender if the pattern of results was not significantly different. We tested each community attribute as a moderator of the association from G1 ACEs to G2 ACEs by centering G1 ACE score and the community attribute, then creating a product term between G1 ACEs and the community attribute, and then entering all 3 terms as predictors of G2 ACE exposure.
We first tested the main and moderating effects of each community attribute separately and then combined them into a single model. We included repeated measures of community characteristics taken throughout G2's adolescence to produce an estimate of chronic or cumulative exposure to area characteristics. 9 Missingness was less than 10% for all variables and was not related to any of the baseline variables in the model. We performed analyses on the basis of restricted maximum-likelihood estimation, with sandwich estimation of SEs to account for some families sharing the same blockgroup. 19 Residents select into particular neighborhoods by preexisting traits, 20 including personality. 21 As a robustness check, we included parent neuroticism and alcohol problems as covariates because they show spatial autocorrelation, 20, 21 have been linked with ACEs in previous studies, 22 and were significantly related to G2 ACEs in this sample. We also included parent income as a covariate. Because of the rural nature of this sample, we also controlled for population density. We did not employ sample weights.
RESULTS
Characteristics of the sample are presented in Table 1 . The number of ACEs experienced by G1 parents (mean = 1.3; interquartile range [IQR] = 2) was positively associated with the number of ACEs experienced by G2 offspring (mean = 2.2; IQR = 2; r = 0.25). In raw units, a 1-point increase in G1 ACE exposure was associated with a 0.34 unit increase in G2 ACE exposure (P < .001). Although all measures of the neighborhood environment (except population density) were significantly correlated with the G2 ACE exposure, most were not significant once we included the G1 ACE score as a predictor of G2 ACE exposure. Preliminary analyses showed no difference in the pattern of results between G1 mother ACE exposure and G1 father ACE exposure, nor were the results moderated by G2 gender.
After accounting for G1 ACE score, community SES did not show a main or moderating effect on intergenerational continuity in ACE score. These results were the same whether community SES was the only community predictor or whether it was included along with the other community attributes. Higher perception of community services was associated with lower G2 ACE scores (b = -0.18; SE = 0.06; P < .01) although this main effect was not significant once the other community variables were added to the model. Perception of community resources did not change the amount of intergenerational continuity.
Perceived community social cohesion reduced the intergenerational continuity in ACEs (b = -0.14; SE = 0.06; P = .02). Among families living in communities with social cohesion 1 SD above the mean, the intergenerational continuity in ACEs was reduced to 0.04 (P = .76; Figure 1 ). The intergenerational continuity in ACE score was not statistically significant for families living in communities above the 60th percentile on social cohesion. This effect remained significant when we included the other community attributes as covariates.
Alcohol vendor density reduced the intergenerational continuity in ACEs (b = -0.17; SE = 0.06; P < .01). G2 adolescents were likely to have a relatively higher ACE score if they resided in an area with a high density of alcohol vendors, regardless of whether their G1 parents had a relatively high ACE score (Figure 2 ). G2 adolescents tended to have low ACE scores (0-1 ACEs) only when they resided in an area with a low density of alcohol vendors and had parents who did not experience many ACEs themselves. The intergenerational continuity in ACEs was not statistically significant in communities rated below the 45th percentile on alcohol vendor density. This effect remained significant when we included the other community attributes as covariates.
These findings remained significant after we included parent neuroticism and parent alcohol problems as additional covariates.
DISCUSSION
Among these rural White families, children of parents who experienced ACEs were more likely to also experience ACEs. Such continuity across generations is consistent with other work on childhood abuse, neglect, and household challenges as well as the emerging literature on intergenerational continuity in ACEs. 23 The mechanism behind such continuity and the degree to which this continuity is a causal effect of parent ACE exposure on offspring ACE exposure remain unknown. These questions must also be answered to adequately inform policies intended to reduce ACEs.
In these White, rural, lower SES communities, high perceived community social cohesion was associated with a reduction in ACEs across generations. This is consistent with cross-sectional work showing a negative correlation between collective efficacy and child maltreatment 24 and points to the importance of social cohesion for health and well-being among rural populations. In addition, the moderation effect shows that social cohesion reduces intergenerational continuity in ACEs. These effects of community social cohesion on G2 ACEs remained after controlling for the G1 ACE score, income, personality, and alcohol problems. Interventions that increase neighborhood social cohesion may reduce ACE exposure and are likely to have the greatest impact on families Note. ACEs = adverse childhood experiences; G1 = first generation; G2 = second generation. Sample size was n = 451. G1 ACE scores are not directly comparable with G2 ACE scores.
in which the parents themselves had high ACE exposure as children.
The moderation of intergenerational continuity by alcohol outlet density did not conform to our expectation that high vendor density would exacerbate intergenerational continuity. The only adolescents who experienced relatively fewer ACEs were those who simultaneously lived in a low vendor density area and had parents who reported experiencing relatively fewer ACEs. In other words, this study found that either (1) high parent exposure to ACEs or (2) high alcohol vendor density was sufficient to put children at risk for exposure to adverse childhood experiences. Alcohol vendor density has been shown to correlate with several individual elements of the overall ACE score, including domestic violence, 25 sexual assault, 26 child abuse, and child neglect. 27 Alcohol problems of the G1 parent did not account for the association between vendor density and G2 ACEs, supporting the interpretation of this finding as evidence for a community effect and not a selection effect.
Low neighborhood SES and lack of community services were both correlated with G2 ACEs, yet neither predicted G2 ACEs after accounting for G1 parents' exposure to ACEs. This finding suggests that, among this rural sample, these community elements are not causes of ACEs and supports other work showing null effects for neighborhood SES after accounting for covariates. 28 Efforts to reduce exposure to ACEs that focus on enhancing community SES or improving community services to rural residents may be less effective than are efforts to increase perceived social cohesion or reduce alcohol vendor density.
Limitations
These nonexperimental data cannot support strong causal inference. Although this rural sample showed variation in most neighborhood characteristics, it remains possible that other samples designed specifically to study high-risk neighborhoods could provide a different pattern of results. Any omission of personal characteristics that could have caused selection into communities and exposure to ACEs would result in a misspecified model, invalidating the observed results. These community characteristics may be markers of preexisting parent characteristics that affect intergenerational continuity in ACEs or drive selection into neighborhoods 29 instead of causal moderators.
Children show different responses to the community environment across different ages, 30 and shifting social mores may change how community factors relate to ACEs. Finally, although many models of behavior indicate that it is one's perception of a stimulus (and not the stimulus itself) that creates a response, 31 and this has been found in some studies of community effects, 32, 33 several of our measures of community resources and neighborhood structure were reported by parents (e.g., perceived social cohesion), which can conflate the objective reality of the community with the parents' perception of the community.
Conclusions
Exposure to early adversity is associated with a host of health problems, interferes with successful relationship formation, and reduces productivity and success in the workplace. Exposure to these risk factors (collectively called ACEs) shows continuity across generations among families in this rural sample. However, that cycle may be disrupted in White, rural, lower SES communities when adolescents are living in a community with low alcohol vendor density or in a community that their parents characterize as high in social cohesion. If replicated, these findings suggest that efforts to foster social cohesion and limit the density of alcohol vendors may help families break the cycle of exposure to adverse experiences during childhood and adolescence. 
